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K4>, Ri ~R 3 i±> ^ii^fivnmt^ 7K*JI^\ ^nyvg^ t»f Lt^i 
v^«i~4 0<75T;v^;v^ IWtLtfe Av>R*m3 ~3 O^tltli^ 

cot';-;v^ tts^^Lt &&v^itik6 ~ 4 o <?>t u ~>*. s^s^^l 
liMtlt^Miii~8 0W7;v^^75^^ 

tv^ft 6 ~ 3 0 O 7 'J - ;v y 'J y 7 / St^ ^ 0 Ri ~Rs l±> -?-*L-F*i 

xf±, TSB— JfeS: (4) ~ (9) <D^-ttifrx-mzfc&^$>&o 
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MtUI>MiS:i~4 o<D7;i'3^yl, IM^tlt & Hv>j£iSik6 ~ 4 0 
tftMttt^v^*&i~8 0©7JV^;v7^S, t^I^f tt^ 

v^R3tifc6~8 0(7)7 , J-iV7 5yi, g}&^£3rLT&&V^5Si$c7~8 0«77i^ 
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czt±Tia— do) xii d D t?^stL*afe"e**o 
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(10) (11) 



(^■K A 14, Mf^\ - (C RmRib) n - (n 14 1 ~ 3 omWO , - S i Rie R17- 
% _ NRl8 _ > -o-Xtt-S-fc^U Ri4^Ri5, RiefcRi7»43LVMC*if#LT<&ffi 
R<liM©f«^flLtU^o Ri4~R2o«, -ttL-PtMBiait, TfcSflC^ 

LT^V^it7~8 0©77iV^riV75/l 1 g^** LT & ^V>^*Sfe 3 - 1 0 
<D T ;V * /U ~> V ^tLti &V*&*afc 6 ~ 3 0O7 1 J-^v') t4 -> T 

7V-^*, IlittMLt^Mtt7~4 0©77;^;V»«:ito ) ] 
[W*£ 2 ] 
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v^T'J -^*^7'J ;v^2b^Bi)IB— t£5£ (1) ^ (3) cov>i*tL^t?^$tt4>fk^ 

buIB— *b£ ( 1 ) ~ ( 3 ) (D^-fthfrX^tL&lk^W, mm*- l^^FnjvU^ 
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^H^w^ bn^Uy*^*? (KT^V^ hn;v^ EL ^m&f21-& 

o ^-Xfv>-3f'^tt©C. W. T a n g J: SMffl*^ J: Sfi*EK»# 
tlE LSt^fH^ (C.W. Tang, S.A. Vanslyke, T 7°7 H K "7 <* V v 5 7 V 7 -X(Appli 
ed Physics Letters), 5 14 9 1 31, 1 9 8 7^) #*&£frT&5fc. 
JK*ffl-fc^&*«E Li^^i-&W3£tf s ^MT;biiTV>& 0 Tangf)!i, hV^ ( 
8-tKnJfydr/'jy-^7;v?-^A) =SrHjte»^^ h V 7 x -JVy T 5 >ffS#£ 

#3*L-CV>* (011 xtf, #St»2, #^SJc3^#hs) 0 

ttz, Jffi^, ME L^O^S^^^-fl-CD'ft&tC, <9 ^#«-4-flJffli-^ £ fc %a 

*§tL-cv>& (Mx.{i\ ##ml ^#st»2#M) o z<D£d KmmELm^o 

©lv^ ^ -ISiig^ J: ElSlfe? ^ 1 : 3 ©ffl#f ^ t f i e> ^xtv^ © 



v> «£ ? kje^u gi, jE?LiirMJi, nfrin&m (E&Mstm) > w^ttaui 

tli^ffl:^*iL , C4 I 4-N, N - ^ * ;v a* V- ;v t* 7 x - v>S ^ 

, £ (Dik&ttotelT 1 ? *m&MMtf l l 0 tJJJJLT-e* «9 , $ <b r * test 
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[0 0 0 4] 

m^JcM 1 1 #PJ¥ 8-239655 ^<2r$H 
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[WmffJCffitl] D.F. O'Brien and M.A.Baldo et al "Improved energy transfer in 
electrophosphorescent devices" Applied Physics letters Vol. 74 No. 3, pp442-4 
44, January 18, 1999 

[#M#fj\£:it£ 2 ] M.A.Baldo et al "Very high- ef f iciencygreen organic light-em 
itting devices based on electrophosphorescence" Applied Physics letters Vol. 

75 No. 1, pp4-6, July 5, 1999 
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K*. Ri ~R3 ^ ^tt-rtass:^ 7jc«M^-> ^ur>m?, s»^^l-c%^ 

Lt^^Mll ~4 0<75T;V3^v^ g^^*LT^^V^*i5:6 ~4 0 

^7^;S, tlMf Lt!)MiS3~10<7)7JH^y , J^ IM^tLT 
k&v>|tsti&:6 ~ 3 0 <DTV ;vSXli->7yit^S 0 Ri ~Rs t±, ^fi^fi 

[0 0 0 9] 

XJ±. Tffi-^ (4) ~ (9) <^v>-ftL^-cm§tL**-c*So 
Mb 2] 




(4) (5) (6) (7) (8) (9) 



[0 0 10] 

R4 ~Ri3i±. ^M°iimtLK, imWi=f-, »uyym=f-> ffim*£*L-T&Jl 
^ltl~4 0O7iV« «lfe»&*LT*>&v\Bfc3K8c3~3 0<75«*it^ ttife 
MtLt^V^itl~4 0(7)7^3^^1, til^tLt^v^fS6-4 0 
orv-^*, IM^rt Lt ^ ^V^f It 6 ~ 4 0 ©7 >; - ^t ^">i, tlS^tl' 
T & JlV^ftifc 7 ~ 4 0<^T9JV^;^ fim^*^"b-C^^V^*ifc2 ~4 oot;v^- 

-;t^ t«Mtu^«iti~8o«7MiV75yi, -k«£*l-c£& 
ji/7?y^ em^^^LT^^v^^ijcs ~ i o or^^r^v 1 ; tis^ttt 

Yi ~Ys ii, -f-tL-TtL^^^ -CR (RJ3\ TkfSJK^N H&SB— (1) ~ (3) 
irj3V^TX^|g^LTV^^X«tt]iaR4, Rs, Re. Rs, R9, Rio<D^1riifr^& & <> ) X 
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[0 0 1 1 ] 

CzteTfB— jfta* (10) Xli (11) T?tft*^*aif-C*ao 
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[0 0 12] 

AW, ip.*^, - (CR14R15) n - ( n ti 1 ~ 3 OSESfe) , -S i RieRi?- 
, -NRi8-> -0-XW- S -*^U Rh^Ris, Ri6fcRi7»±SV>t|&^LT«fejfi] 
6 L < iiMwiti^^MLt^ iv> 0 Ri4~R 20 {i, J tti j eti&&.£., y^mw,^ 

jLV^gjtifc 3 ~ 3 OOtW, iIi^tLt^V^iil~4 OOT^a^i/i, 

tLt^V^ii2~4 0O7^-^i, Itl^tLt &&v\&t3f&l ~ 8 0COT 
WT?^, ■M^tLTf,IV^it6~8 0(D7 l J-^75/i, S^^^T 
Ltiiv^fi7~8 0©77;^;v7$yi, ili^tL"C^v^ii3- 1 0 

©7;V^r;Vy U fi$lS ?:tLTi|) & V^JtfKSfc 6-3 OOT'J-^'J fi *> T 

-/ire**,, Ri9~R 2 o(±. ^^^^^^{^ R^-r^ t©ra±T?<&3Fp*> l 

TU-;v*, Ilif^MtLt^Mit7~4 0©77;^;vMSto ) ] 

[0013] 
[0 0 14] 

*^©tiELMt#tt, TIS-^ (1) ~ (3) OV»i»^T?^$tL*^ 
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[0 0 15] 

Mb 5] 




(1') (1") (1"') 



[0 0 16] 
[4b 6] 




(3') (3") (3"') 



[0 0 17] 

— #b£ (i) ~ (3) ^t^v^-c, Ri ~r 3 a, tM^msLK^ Tkmm^, 

>If> t»tLT*)Mltl~4 0 (jfiL<limi~3 0) ©7)H* 
& tM*tLT^MfS3-3 0 (£F£ L< «R*it3~2 0) GD»iiS. S 

0 W*L<ii^ftl~3 0) ©7*3*^ tl 
MtLt^V^iic6~4 0 (0* L< t±J£«6~3 0) OT'J-^S, fi«I* 
tlt^Mit6~4 0 L< t±^*8fe6~3 0) OT'J-^t*^ tftS 

*tLTUv>m7-4 0 (ffSL<l±Itt7~3 0) ©75^^*, 
f lTU^tt2~4 0 WIL<liMt2~3 0) ©7)1'^-^ 
UtAv>rai~8 0 (fflL<(iMtl~6 0) OT^^T?^*, tft£t 
fLt^^it6-8 0 ®I.L<(iM&6~6 0) ®7'J-JV75yi, tl* 
**LTfc&v\8tat&7~8 0 (fJL<liRtiS:7~60) <7)T 9 ;i^;vr 5 y ff 
»M*lT^v^ii3-10 (0* L < iiR»^3 - 9) «7^^'>'J^ S 
M^tLTUv^ft6~3 0©7'J-JVy'J;H WtL<ttM8~2 0) X 
tty7y|T*|,S„ Ri ~R 3 ti, *tL?tuQ&k1?jb o T *> A < , 81^1"* OH±t?fe 

Ri ~-R 3 ^ny>I?iLtli, Witf, 7?|, it*. 3 ^^s&^f 

[0 0 18] 

Ri ~R 3 OffilS^f LttMf|[l~4 0O7;H;V*tLtli, fUx.^ ^ 
j^/l/^ tf;vS, ^fv^nif^i, n-^f^S, s-/fiH> "fV/ 
t-^f-;V*. n-^^^;V^> n-A^y^ n-A^f;^ n-^-^f- 
n - J n - t* S/JUsSk, n - «7 > fv^i, n - Kfy;H> n - h V 7* v 

n— r h5fy>i, n — ^ > 9 7*^^16, ii-A3rtf*y;vI> n— ^7 p ^7 s 'v' 
n -^-^ * 7-*v-;v^ ^^-^o-f-;^^, 1 — > v-jt/^v-f-fr^ 2 

fcBfE# 2004-3102793 



#0 2003-417066 ^- v : 6/ 

iH, 1 -^^f-;v^\^-->;v^^ l -yf-;v^>--f-;i/3fe^ 1 -^y^v^y-f-^is, 3- 
*<f-)\"<y<?-)V^ t: Kn^y^f l - h pn^fyxf ji/^ 2-t Kn^yxf 

2 - t Fn^fW V/f;H, 1, 2 - y~E Kn^fyif 1, 3-vtKn 

^ry^V/ot^ 2, 3-ytKnJry-t-7'fiH, 1, 2, 
v"7°ntf;i/^ ^nn^-^-;i-^. l-^nnxf-;^ 2-^nnxf 
W V -/f-^^ 1 , 2-y^n o ji-^;v^ N l , 3-y^nn^V7'n tf 2 , 3 - 

y^nn-t- rf-^S^ 1 , 2 , tf 7*n^^ 1 - -f 

n^e^f-;v^ 2-7*n^xf;H, l , 2 - n^E 

1, 3-y7 , n^^77"nt , ;H, 2, 3 - y/nt- t - 7'f 1, 2, 3- 

f|j7*n*7°nt";H, 3-K^f-;v&> l-3-F^;i^ 2-3-F^^;i^ 2 
-H-K^yrf^i, 1, 2-y3-Kif;H, 1, 3 - 'J 3- K>f V7 0 n tT;v^ 
2, 3-y3-K-t-Wl, 1, 2, 3 - f 'J 3- F^nt^H, 75;^f;H 
, l-7 5 7xfjl/i, 2-T^y^^^^, 2-7?y^VWI, 1, 
j ju-f-)v^ l , 3-y7?y^y7'n 2, 3-v75/-t- 7'f;v*, 1 , 

2, 3-f l J7?/7'Dl;;H, y7^f;vi, l-yryif^ 2 - v7/xf 

2-yTy^y/fil/i, 1, 2-yy7yxfji/l, i, 3-yy7y^y7"n 
t°;v^ 2, 3-yyT/-t-7fiH, 1, 2, 3 - h V vTy/n If ;t^ N - h n 
yf-;i/^ l-xfnxf ji/J, 2-xfnxfjVl, l, 2-yxfnxf;v^ 2, 
S-^xfn-t-yfM, 1, 2, 3 - J* V — h n^n tf/l/3fe, v y n ^ >■ 
->^n^v^v;v^, ^>^n^-^f-;i/^ 3, 5 - f f 7 ^ f ^ y ^ n a ^ y ;y^f 

[0 0 19] 

iJtf>©^t^fiL<ii, y^;i/^ -/n tf y -/n if n - 

n-^y^;t^ n-^-y-^;lx^ n-y~;i^ n-^v;^, n - y > 7* v 
. n- Kfy;vS, n- f'Jfy^i, n-rl-7fy^l, n > ^ r^;!/^ n - 
^^r-^T'v^Sx n-^7'3'fy^ n ^xvA-^ if^^>-f-;vS, l-y^- 

;i/A>f l-^yf;VA^y;H, 1 -'7*-f-;v^>'^-;i^ 1 ^ 

v^n^\drv;v^ y^ni^f;^ 3, 5-r f7^f)Vyy nAapy^W 

[0020] 

Ri ~R 3 ©IIMfLT^v^i|:3-3 0<Dmm^&t LXli, Mklt, 1- 
tf n 0 2 - tf n v 3 - tf n y ;vft, if 7 ^-;v^ N 2 — tf 'J -J — )i<^ 1 - 

>f 5 V V V ;v^, 2-^5^* V V l - if 9 V V ;v^, 1 — -f > F V v - 2 - 
^ >• K v y?xwv^ 3 - -i -y Y y y - 5-^>K'J — /PSfe, 6 - > F 'j V =- ;V 

7 - -< > F U 8 - ^ > F V 2 — -Y 5 ^V'tf V yx;H, 3 - ^ 

5 ^ y- t ° y - 5 _ ^ 5 y ^ y - g _ ^ , ^ ^ yf ,j - _ 7-^5 

r/t: V yx;H, 8 - >f 5 tf 0 3 - tf 0 4 - If V 

i—^yyi) 2 - «f > F y 3 — -f > F y 4 — -f > F V 5 - ^ y 
F v 6 - y F V 7 - 4 y F 0 1 - 4 v y F V 2 - >f v > 
F v 3 - 4 v >r > F V 4 - v > F V 5 - 4 v > F y 6 - 
-f y F'J ;v^ s 7 - -f y >f > F V 2-7'J 3-7'J 2 /7 
3-^>y'7 7x;vi, 4-^yy*77-iH, 5-^yy°77xjH, 6- 
^>y^9-;i/^ N 7-^yy*7 7-;H> l-^7^yy*77-M, 3—4VO s S 

7 7-;H, 4-^y^yy'77-iH, 5-^y^yy7 7x;vs, 6-^fy^yy'7 
7-^y^yy77-jH, 2-^yj;H, 3-^y'J;vi, 4-^yu;v 
5-^yv;v^ 6-^/'JjH, 7-3ry* i ;;v^ s-^y 1 ;;]/*, i-^v^y 
y 3 - 4 v * J v 4-^fy^yj 6 - ^ v ^ y 

7-^y^yjjH, 8-^y*;'jjH, 2 -^y ^r^u s-^yap 

■ifyxv;i/^ e -^7 V 1 - % )]y^y^) 2 - Jj )V )]/^ 3-% 
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;w?y*i;;i/^ N 4 -#;w-^/'j 9 -#;w^yy /? -#;v^y l --f ;K 
y9 — >— 3 — ^> — #/m?y >— 4 -4 ;k /? — */m?u ^- 5 — -ok /? 
-#;v^y y- 6 -'OK /j-^;^ 1 ; 7 --OK p — mii'tfy y— 6 -'OK /?- 
#/U5j?y >- 9 ->r i-7xt^^'Jy-;H, 2-7xt>^'Jv-^I, 3-7 

x.?->X U — ;V^ % 4-7xt>^'Jy-;VS, 6-7xt77'Jy-JV|, 7 - 7 ^ 
t77'Jyxj^ 8-7xf77'Jy-)H, 9 - 7xt>7,'J y-^i, 10~7x 
t>7'Jyx)VS, l-T^V^-^^ 3 - T 9 V V =- 4 

-T^Jy^^ 9-7^'Jy^i> 1, 7-7xt^D'JV-2--f^ 1, 
7-7xt>7,nr/-3-^Vi, 1, 7-7xt^n'Jv-4-^i, 1, 7- 
7xt>7nr/-5-^Vi, 1, 7-7xt^n'Jy-6-f^ 1, 7-7^ 
t>^nU>-8-^ l, 7-7xt^7,o'j>-9-^ l , 7-7xt> 
xnr/-l 0 — W >Hk. l, 8-7xtyxn'jy-2-^f 1 , 8-7^^77 
n'J7-3-^H, 1, 8-7xt>7nijy-4-^H, 1, 8-7xt^O'J 
7-5-^;v*. 1, 8-7xt^nT/-6-^i, 1, 8-7xt>7n'J>- 
7 - -f ;v^, l, 8-7xty7>o'J>-9-^ 1, 8-7xtvxnv^-10 

1, 9-7xt>7nr/-2-^H, 1, 9-7xt^^n'J>-3-^ 
i, 9-7xt>7,n'j>-4-^ 1 , 9-7xfy7nr/-5--f 
, 1 , 9-7xt>^or/-6-^ l, 9-7xt77,n'jy-7-^ l 
, 9-7xtyxnr/-8-^H, 1, 9-7xtyxn'jy-io-f;H> 1, 
1 0-7^770 yv-2--f 1, 1 0-7xt>7>n'J>-3-'f ^S, 1 , 

l o-7xt>^n'j>-4-^ 1, l 0-7xt>7,nij>-5--f 2 , 
9-7xt^n'J>-l-^ 2, 9-7xt>7nijy-3--f ^1, 2 , 9 - 

7xf>7;niJ ^ _ 4 _ ^ 2 , 9-7xt>^n , J>-5->f 2 , 9-7x 

t>XniJ>-6-^f^i, 2, 9-7xt>7,D'J>-7-^i, 2, 9-7xt> 

7nyy-8--f 2, 9-7xt>7D'jy-i 0-^ 2, 8-7xf>7, 
nyy-i-^f;vi, 2, 8-7xt>^ny>-3-^;H, 2, 8-7xt>7>n'j 
> - 4 - -f 2, 8-7xt>7ny>-5-^ 2, 8-7xt> , 7oyy- 

6--f;V*. 2, 8-7xtV7>D'J7-7-^H, 2, 8 -7 xtVXO'J 7- 9 - 

2, 8-7xt>^n>j>-i o-'f^ 2, 7-7xt>^D'jy-l-'f 
/W3fe, 2, 7-7xt>7n'jy-3-^H, 2, 7-7xt>7,n'Jy-4-^H 
, 2, 7-7xt>7>nr/-5-^ 2, 7-7xt>7n'J y-6-^ 2 

, 7-7xt>^o'jy-8-^H, 2, 7-7xtV7,n'jy-9-^Vi > 2, 7 
-7xt>xn'jy-io-^H, i-7xt^36, 2-7xty-^ 1-7 
x7f7^-;H, 2-7x;f7yxj|/|, 3-7x^7-7^1, 4-7x7f7 
10-7x7f7-7-;H, l-7x7^y-^i> 2-7x7W-^ 
^ 3 -7x7JftyX)VS, 4-7x;Jffyx)Vi, 1 0-7x7^t-7-;i/i, 2 

-jj-^-tvy 4 5-t^tv*'J^ 2-t4ft^7 > / , J;H 

, 5-t iS ftv ? 7VV;Vi^ 3-7 7f-JH, 3 -f^-Jl^ 2- 

7^;v£°n-;v- l ->f/Hfe % 2 -7- ^;vt?n-;v- 3 /w*, 2 - ^ tf □ 

2 -7 ^-;i/tf n-;v- 5 —4 )^&, 3 -7 ^;vt°n-;v- l --f 3- 
7 ^-)V\Zu — )V— 2 — -f 3 — 7 ^;vtf n — ;v— 4 — 3 — ^ f;vt!n- — 

5--OH, 2 - t -7^;ni°n-;i/- 4 3- ( 2 - 7 xxj^n tf ;v) fcfn 

-;v-l-^;i^ 2-^fJV-l-^f/K'J^ 4-^fiV-l-^f>F'J;vS, 2 
-7 3 ->f 7 KU 4-^f;v-3-^>K , JM> 2-t-7f;n--f> 
K 'J 4 - t - 7^;v i - 4 y F y 2 - t - 7f-;v 3 - 7 F y jH, 4 - t 
- 7^;v 3 - -i y F y ;v^##^lf £ 0 
[0 0 2 1 ] 

itLibcDtf-ekSf £ L < i4. 2-t°'Jy-;H, i-^yK'Jv-iH, 2--f7Fy 
3 - 7 F y 5 - <i 7 F y -7-;V^, 6 ->f 7 KU v~;V^ 7 - 

^ 7 k y 8 - 4 y F y v-;v*. 2-^5 ^y'tf y -7-;^ 3 --f 5 ^7tf 

ffifiE# 2004-3102793 



#11 2 0 0 3 -4 1 7 0 6 6 v : 8/ 

y v^;v^ 5 - ^ ^ytf V ^-jH, 6-^5 ^y'tf y 7 - >r 5 y 

8 - 4 5 ^y tf V v-;u*. 3 - tf y y-JH, 4 - tf y l - -f > 

K V jH, 2-^>K'J 3 - -r > K V 4 - A y K y ;v^, 5 - 4 y V y 
% 6 - -f > K U >Hk 7 - -< > K V 1 - >f V -f > K U 2 - -f V -f > K V 

, 3 - w v 4 y K v 4 - v y F y 5 - 4 v >f y K u 6 - << v W > 
K y 7 - W v -T > K V 1 - # V* y 2-ts ;wty y ;v^ N 3 - # ;v 
/ty*y 4 -iJ ;WN'y*y 9 - # /wty*V >Hfe^**^^f tL& 0 

[0 0 2 2 ] 

Ri ~R 3 <&ttife*£#LTfc&v\&3(fafel ~4 0«T;V3^r'>iS-OY fc^StLS 
[ 0 0 2 3 ] 

Ri ~R 3 ^«m*^^LT^^V^^ifc6~4 0O7V-;Vit ITIi, 7 

2-y-7^;l^ l-7>b'J;vi, 2-7>hV^ 9 
-7>hV ;^S^ i-7xt>b'J 2-7it>b'J 3-7itvhV 

„ 4-7xt>f'J^S, 9-7xt>MJJH, 1 -i~y 2-1-7 

— i-tTv-;w^ 2-tfi^-;v^ 4-tfl^-;v^ 2-t? 
7x — 3 - if 7 a. — ;W /Hfe, 4 - tf y i — ;W p-^-7x-;i/-4 
--f;V*. p-^7x^)P-3-^V|, p-^-7x^.Jl/-2-^H, m-^-7 

o-h'J^i, m-h'JJVS, p-MJ^i, p-t-7f;V7xx;i/i, p - (2-7 
x-jV7°ntf;v) 3-^f;v-2-t7f;vi, 4 f-fy — 1 —i-yf-A' 

4-^f;v-l-7>f'J;i'i, 4' -^;vif 7x~;W;v^ 4" -t-7f;v 
-p-^7x^jv-4-^H, o-^-;i^ N m-^-;v^ p 
2, 3-drvy;v^ 3, 2, ^ yf;v^f^lf ib 

fT"2) o 

^ti^co^^f L < (i. yx.=-)V^ i-t7fM, 2-7-7^;v^ 9-7x 
t>f'JiVi> 2 -tf 7x-;M;H, 3 - lf7i=W 4 - tf 7 

p - h y 3 , 4-^fy'J ^if^Jf ti& 0 

[0 0 2 4 ] 

Ri ~R 3 WtM*tLt^^Rft6~4 0W7'J-^t^ylli-OAr fcg 
[ 0 0 2 5 ] 

Ri ~R 3 «MtLT^Mft7~4 0O7 7^;l'itLtii, 
^>y;H, 1 -7x-;vxf ;v£, 2-7x-ji/xfjvl, 1 - 7x-)V^f v7n tf;v 
^ 2 - 7x-;H y 7n tf;v^ 7x^-t-7f;H> a 1 
-«-t7f)i/if^S, 2 - « -f7f^xf 1 - « -7-7^;W y 7n tf;v* 
, 2-a-t7f;i/-f7 7ntf;vS > /3-t7f jv^f l - p -i-y^-)V^)vm- 
„ 2-]ff-t7f^xf^i, l-/?-t7f;i/^v7nt°;vS > 2 - /? -y-7-^;W V 
7nt?;i^ l-fc'n'jwf^i, 2- (1— t?ny;v) .x^;i^ p-^fM>y 

m — * "f- )\"<y V o — * fjK>y)i/S, p-^nn^vv^i, m — 
n^yvOi/ft, 0 -^nn^>yjVl, p -7n^>y;H, m -/n^^>^;vS> 
o -ynt^yyiH, p-3-F^>y>i, m-3-F^>y*S, o-3-K^y 
v;i^ p-H Kn^y^yyiH, m-t; Fn^fy^^y^l, o — ti Fn^y^yy 
JV*, p-75Myy>l, m-7?7^>y>£ o-7 5 7^>y>I, p h 
m -^x fn^yyjVf, 0 - - fn^yyiH, p -y77^yy>l, 
m—>77^>y^ o -y77^>y*JV^ 1 — t Fn^py- 2 — 7xx y 7n 
tf i-^nn-2-7xxjK7 7n tf f> ft 4 0 

Ztib<D%>-e$>&% L< (4^ p -y77^>y;H, m-y77^>^;i' 

ffi|E# 2004-3102793 



#11 2003-417066 



9/ 



* % o-yT^>y>S, l - 7i-;vxf 2 - 7 x.~ ;v.x-f-;i^ N 1— :7.x- 
[0 0 2 6 ] 

Ri ~R 3 ©lIMtltiMi|[2~4 0O7;^x;VSi:LT(t fcf-;H£ 
% 2-7r-iH, 3-^-r-;Hfe. 1, 3-7^>v^- 

i->f;nf-;i/S, 2, 2-v7x-;nfx;vi, i, 2-v7i 

l-7x-;V7V^ 2-7x-;V7'J;H, 3-7x-^7'J^*, 3, 3-v7x 
-^7'J;H, 1, 2-7^^7';;^, l-7x-;l/-l-7f-;H, 3-7xx 

l -y-r-ji'&^tfmfbti, sp* L< f±, -a-f-y/Hfe, 2, 2->>'7x^^k^jv 

3fe, 1 , 2-y'7x^;v \£—ju&&itf£if hiiZ>o 
[ 0 0 2 7] 

Ri ~~R 3 ^IM^f LT^V^iil ~8 0O7W75 fi&&£^TL 
T & £>\&Ult& 6 ~ 8 0O7'J-;V7^S, IM*tLt^Miit7-8 0<DT 
7^^)1/7 5 7*^111^ -NQi Q 2 t^SfrU Qi % Q 2 <7)*#$| i LT fi, Ztl 

Ri ~R 3 «*^LtfeMfic3~10O7;v^;Vy'j;i'iJ:Ltli > hV 
^f^y'JJ* fijxfjVyij;H, t-7'fil/y^f^y'J^ if-;Vy^fjVy 
U 7° n t? ;v ^fjVy V \fhH2> 0 

Ri ~R 3 ©Ift*l:tLt^^ft6'-3 0©7'J-^y 1 J;vitLtii 1 h'J 
7x^;^>'J 7x-jv-7^f;v ~> V ju^ t - ff-A/ ^7i = ;v v U ;Hg^^tf 

£tz, Ri ~R 3 3&*ttafe*ofeJii#t3^|R§fL*||l^fl|aSfc LTit ^>-tf>^<W 
&ft 6 ^5tO#, t&ft L < (i^^P<7) 5 mmJUZ 7 JtHHSjS^^H' £ tL* o 
[0 0 2 8] 

— fe£ (1) ~ (3) 5*K:*SV>T, TfS-^ (4) ~ (9) WV>i*tL^t?^$ 

Mb 7] 




[0 0 2 9 ] 

— *b£ (4) - o) fci$v>t\ r 4 ~Ri 3 {±, ^-tL-enaait, 7KstHi\ ^n^> 

, HMf Lt^iv>^ii3~3 0 ®iL<li^St3~2 0) ©tfli, Mm 
**#LT&&v\fit3RSU ~4 0 (0£ L< liR3&8cl~3 0) ©7;^ + ->S, 

tt^v^fi:6~4 0 (lf*L<(^ii6-3 0) ©7'J-;vt^vi, fii* 

f tt^^tt7~4 0 WiL<[±Mi7-3 0) ©7 7^^rJV^ itS^t 
LXi>&^%tmWc2 ~4 0 ffiSL<li^it2-3 0) ^T^-;^. lUff L 
t^v^iil~8 0 (0* L< tiJtH^l ~6 0) (07;^JV7 5 7S, tM^t 
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ttTUv^ft7~8 0 (fff L<lilfi7~6 0) ©TyiK^T^S, fSSI 
I^-tL-C *>.&v^fiii$:3 ~ 1 0 (ifrt L< «Stlfc3~9) ©7;^;^>'JjH, 

R 4 -Ri 3 <D7j<ir&moMVfMt LTft ttrlBRi ~R 3 ^f&BJ3 Lfc & <D t mW. <D & <D 
imif hit, jfiL v^n [w)#-e^ ^ 0 

(4) ~ (9) K&^T, Yi ~Y 3 ii> -CR (Rii. tRU 

MTn iulB— 1^ (1) ~ (3) &'i3^TX^!^LT^&^X{i|!fr!fiR4, R 5 , Re, Rs, 

— fe£ (9) K^T, tli0-KD||tW o 
[0 0 3 0] 

[ft 8] 




[0 0 3 1 ] 
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Mb 9] 




[0 0 3 2 ] 
[ftlO] 




[0 0 3 3] 

Mb i i ] 




[0 0 3 4] 
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[ft 1 2 ] 




[ 0 0 3 5 ] 
[ft 1 3 ] 




[ 0 0 3 6 ] 

— UfcsS: (i) ~ (3) sfttwijv^, Czi±TlB— d o) xtt d D -est 5 ft* 

[ft 1 4 ] 




(10) (11) 



[0 0 3 7] 

— jft* (10) Xtt (11) fci3V*"C. At±, IMS-fr, - (CRmRib) n - (nfil 
-3OM0 > -S i R16R17-, -NR18-, -O—Xit— S-^SLv Rl4fcRl5^ 
Rie 2: Ri7l±SV>Kjft'£L , ri&5flJ% L < fct^t^OSHKWiifc^J&LTfc J:v»«, Ri4~R 

(DTfr*)^, t*S^t L t ^ iv^fi 3-20 Of iti, tiMtLT^^ 
tLt^Mitl- 80^7^^7571, ttI^tLT^v^ii6~ 8 0 

<7)7'j-;v75;s, 13IMtLtUv^it7~8 0O77;v^v7^i, ffi^ 
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13/ 



3 0 <DT V -)\<i/ V;i/Siay7/lt^5 0 Ri9~R 20 {±, ^tL?WeabcT^ 
[0 0 3 8] 

ZcoRStiU ~ 2 0 OT;v^;^i Ltlt **f-n>^ xf)i/i, ^n^i 

, -f v -7° n tf n - -7^ s - f-f- jH, >f y f^f- t - ^f - n - ^ 
n -•^\^->';l/S, n — -ff-)\>^ n— n — 7=-)V^ n— r'v' 
n — *7 v;i/^ n-Ffy^S, n-h'Jfy^i, n-tf7fyJVi, n 

1 2 ^;v^>"f-;v^, 1 -^>^;V\3f ->;l/^ 

> tflKtt, ai^;i/^ N :/ntf/Hfe % n-^drv-;!^ n -^7°^ )\s&^J)* 

[0 0 3 9 ] 

, 9-y *=.fr&*£jpmf hit, ftt L < fi. 71-^*, tf7i-^3fe, h'j;Hf^ 

Z^7 7;v^vitLtlt «x.lf, «-t7fWf/H6, l- fl -t7f;vxf;i/ 

v7nfjvs, y? -i-y^ju* •T-zi^ 1 - j S-t7fJbxf JVS, 2 - p - j-yf-JVx. 

& p-y7;^>y;V*, m-y7^>y^ o - yTM>y>S, l-7x^ 
2-7i-*xf;i/i, 1 - 7 x — ;W V 7°n 2-7x-^^fv7 
n M )V^m^mf bit, U £ L < ^ > p->7M>y t> ti & 



[0 0 4 0] 

ttrfBC z t LTI±, TI5#^t 
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lit 1 5 ] 




o 

[0 0 4 1 ] 
Ut 1 6 ] 




&v*7 V -;v*;v;^/'J t$&teUt Lv^ D 

mia— ^ (D ~ (3) K&^~cm7FL?z&m<D-mWk&t ita, ad^> 

JK^s tKo^r^jl/l, 7^1, ^hol, y7/I, Tfr*)l>M, 7;V-^~;V^ v 
V - ;v * * r ;v ^ v ^ * ;v >j?- ;v^#^f f> ti& 0 

[0 0 4 2] 
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[0 0 4 3 ] 
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[ft 1 8 ] 
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^-y : 17/ 




tBIE#2 0 0 4 
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18/ 



[0 0 4 4] 
lit 1 9 ] 
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[0 0 4 5] 
lit 2 0] 
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[0 0 4 6] 
[ft 2 1] 
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st-i? : 21/ 



[0 0 4 7] 
Mb 2 2] 
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[0 0 4 8] 
UK 2 3] 




[0 0 4 9] 
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23/ 



^*«*i"«OT?j9FSbv»o life. *feH*1-*«#«rlft5fe , t4 7fe*K:ii, 3M 

.x*/l/^-**2. 8 2 - 2. 9 2 eV^#}:UIL^ 0 
[0 0 5 0] 

^il©f«ELt^iiliLtl^ ft*/jE?L*ia&Ji (IE?L&AJf) /?£ 

ftJi/BME^ »*/!&** /fc^lMIIJI (H^&JUi) /ME*, Rft*/iE?L*i&^Ji (IE?L 

mxm) /^m/^-mmm m^&xm) /mm, mm/iEimmm OEimxm) 
/^im/JHimmm/m^mmm (i^ad /mm, m<D&mmj&~emmLtzt><D 

[0 0 5 1 ] 
[0 0 5 2] 
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Mb 2 5] 



(K-10) (K-11) (K-12) 




[0 0 5 4] 

#k 7/i"#y±S^J^ y ±W^«#tfl^ r^* y±^&JSfls^9&K ^r±W^S> 

[0 0 5 5] 

ffiriB7JU*y4feJRfcLTtt, Na (ffc¥W8c : 2. 3 6eV) . K (tfc*MI& : 2. 2 

8 e V) > R b (ffc*H8c : 2 . 1 6 e V) > C s (ffc*H»[ II. 9 5 e V) 

ffc4fW3fc&«2. 9eVKT^)^W#dfiLv> 0 ^.tt^cDd 4 L < liK, R 
b, Cs, §e>i:»JL<l±RbXliCsT^^ tijfiKliCs^So 

ttrlET;V^ U±£&JRfc LTf±. Ca (ffcJ*H8c : 2. 9eV) . Sr (ffc3HH38c I 2 
. 0-2. 5eV) , Ba (ffc*W& : 2. 5 2 e V) ^j&^-ffctU ft*HSfc3&*2. 9 

fulfil ±*£M t LTii, Sc. Y, Ce, Tb, Yb^W?>^ ffc*MBb&*2. 

9 e V&T<Di>V>&ftfcUt L^ 0 

[0 0 5 6 ] 

mSmT)l'%V±m4k&mtLXi±, Li 2 O. Cs2 O, K 2 Of©7;V*V», 
L i F, NaF, C s F. KF#<D7;V# V s\ufZ"\YM^ifi^f hfi, L i F, Li 2 

BtrlBT;V* U ±|R^JR<b#W fc LTW\ BaO, SrO. C aOM-fL^I^L/; 
B a x S n-x O (0<x< 1) *\ B a* C ai-« O (0<x< 1) ^WbtU B 
aO, SrO, CaOWSU^ 

mm^±M^Mit^t LTIi, YbFs > S c F 3 > S c Os > Y 2 Os . Ce 2 O 
3 , GdF 3 , TbFs m^mfhfi, YbFs , S c Fs > T b F 3 j^SU', 
[0 0 5 7] 

«TflBTJl'*y^JR«M*, T^*U±*^JR»», fil^I^iLttt, -ttL-FtL^ 

< 4— 4ot?*tLtfJRrK|Rjei±3Jirv>o la&^frcfi^y y y -;k ^> 

ffi!flE#2 004-3102793 
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^-v : 26/ 



dr^yT V — )V^-TVT V— /K t Kn^yyx-^tf'Jy'V^ li fn^fy7x-;M> 
vM ^ y"V— /K t FD^y^yy°f'J7y-iV, t Kn^y7;v^7>> tftfVvOK 
7xt>l-nn, 7^ny7->, *°;V7 ^ 'J >-y- n^y ^ v .x>\ ^-y>^ 
7^f>I, ^C/'g-tLibcoiiSfr^^Wf Lv^ ? , C^ib^Pte^^^ &<7>-£ii 

[0 0 5 8] 

yf = ioo : i~i : 10(K jJIL<ii5 : l ~ l : 5T-&& 0 

< tem<Dm&0. 1 ~ 1 5 nm-e5I2J&1-&o 

< «AOJ¥^0. 0 5-1 nmt'fltJo 

«^c^»«E L*^-^j3tt^, ±Mti7Gtt F-^°> f LTIi, •=& 

;Hb-e±i^^ : S7£f4F-^°> F = 5 : l ~ l : U<> 2 : i~i : 2-e 

[0 0 5 9 ] 
[0 0 6 0] 

ztD^mmnm^fctLxte, Mitt (a) -^asfr*^**^ tv^ 0 

Hb2 6] 



R 6 R 7 




[0 0 6 1 ] 

till ~4 0<7)R<k7X«t Ltii, L< Mg$l<7)T;v*;v»^ r;y^-;v 
y^nTJV^r^S, 7;V3 + yi, 7'J-iH> 77^^ 7'J-^ 

t^fyS, 7 ^ 3 y 7) ^ ^ (f ^ ^ 0 £ CD 7 ;V3r;V^ 7;V^-;V^ V 
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27/ 



[0 0 6 2 ] 

Mtt, 7;V$-^A (Al) , ff'JSA (Ga) Xtt 4 ^ S> •> A (In) "C^> % In 
(A) <DLli, TfB-JKsft (A' ) Xti (A") TMftS*L* 



(A' ) RZF (A") <75R 8 ~R 12 S^R 13 ~R"»t»»l-4 0« 
LTf±, itufER 2 ~R 7 R&W & hM 0 

f fc. fjffiR 8 ~R 12 ^^R 13 ~R 27 ^5:v^cp«-ra^^«^^?F^L/c^cD 
2i<7)StLTii, ff7^fV>S, ^[y^^y^ f-l'Vi, 5^7* = 

;v^>-2, 2' »;7i^xr/-3, 3' ->>M;vft. v7x-;vy 

4' -v>M;v*^^*tf ^tL^ 0 



[It 2 7] 




[0 0 6 3 ] 



[0 0 6 4] 
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Kb 3 0] 




CH3 CH3 
A.-0-Q 



(A-9) 




(A- 1 0) 




r.Ai-o 




(A- 1 1) 




t-C 4 H g 



: a i -o 




[0 0 6 7] 
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Uh3 1] 




[0 0 6 8] 
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32/ 



Ut3 2] 




: Ai-o 




(A- 1 7) 




-AI-0 




(A- 1 8) 




CH 3 



CH 3 CH 3 



AI-0 




CH 3 CH 3 

(A- 1 9) 




AI-0 




(A- 2 0) 



[0 0 6 9] 
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Ht3 3] 




[0 0 7 0] 
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Ut3 4] 




[0 0 7 1 ] 
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Ut3 5] 




[0 0 7 2] 
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Kb 3 6] 




4) 



[0 0 7 3 ] 

#WiL<li, TIB— W&t (B) t?*$tL* fcG9T?&&o 
[0 0 7 4] 



ffifE4# 2004-3102793 



#11 2003-417066 



^-v: 37/ 




• [0 0 7 5] 

(b) l b wicif, -w*> a*, 

fsst^w^tu itLeo-5^*iB^ s*®^ *^*ir^ m*nc 

L<t±r^ J r;v^ r;v^-;v*. r;i"¥— /HI, 7'J-;vi, 7?y^ TiV3^->S 
, ry^t^fyS, 7y^7?;i, T;v=? ^ y*;V^;i^7 ? >> ^ 7'J-^t^y* 

*;v*^;v^ ^n^^lR^ y7/I, ##lfett*S|Ulf*e* 
v7;i, 3f*2J6tt*liaif-e* U ^ $y:|fU<i±7W)H 1 7V-;H, 

[0 0 7 6 ] 



tHSE# 2004-3102793 
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^-v : 38/ 



Ut3 8) 




[0 0 7 7] 

— jRS: (B) &c£>&t£X B2 te, -O-^ -S-Xii-N-R B2 «r^i-o R B2 (±, tK«M 

2 0, iWIL<i±Mtl~l 2, m~ifttL<\±Rm&.l~S (DTK* 

, #!!xJ2\ p**-^, xf;V, i s o-yn^V, t e r t->^;K n-t^f n- 

fctL-So ) , 7;^-;H (»f L< iiR*m2~2 0, =fc L< ««t2~ 1 2 

s L< ««2 ~ 8 ^T^-^^ 19, 2-r 

t--;k 3 -^>T--;v^5^f <b^£o ) , t;v^t-;v* (0* L < Jii£Stifc2 ~ 2 o 
, i Jjitf £ L< \±jkmWi2 ~ 1 2. L< BIIi2~8 07JV^-^i^t), 

[0 0 7 8] 

ffiliE# 2004-310 2 793 
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R B2 <7)T'9-;V^i, &mX\m&W?$> 19 , ffJL<ra»6~3 0, i«9«f*L 
<li^il6~2 0, $ ^ tff i L < liRff 6 ~ 1 2 V -;V*t^ 15 , f y 
.x — ;v, 2 -y ^;V7 a.—^, 3 -> •fyuy 4 -y i-jvy 

[0 0 7 9] 

R B2 mmmm$, &mxim&n-?*> $ , 04 l < nwtmm. 1-20, x 19 04 l < 
(±r*» i~i2, ^csfiK 2~io <D^mm&x^ *) , 0il< t±M* 

o z.<Dmmn&<7)MtLTte, 0Ox.Hr, tf^y>?y % tf^-yy, *;v7^ 

'9 y, ft7x>, -feyyy.xy, 7 9>, tfn-;K -f ^ ^y*-;i/, tf^y-JK tf'J 
>>y, t°7y>, tfy^vy, tfy^vy, MJ77-JK l^OT^y, 4 > K-;v, 
y?~y-;K y; y, f7W>, frv'-JK f-ryry-;K t^rtv''j>> «^ 

3r^U>\ ^yyy, yyyyy, 7*f'Jy>, 7 7xt>fD'jy 1 -7 jc 

■9-^y, fh?'/-^ ^yyy^y*y-;K ^yy*t^tv*-;v, ^^v'f-Tv-JK 
•^y v*h V 7y-;K -r h >f>, #;w?y-;i/, r-tf b°y^^tf jjfJL 

< f±, yyy, ^^y^y, fjyy, fy^yy, tfy^v'y, MJ7y> 

o 

[0 0 8 0] 

R B2 i: LT04 L < {i^ra^byjc*^ T V - fr&Xl±&mmM~C$> *) , X «9 04 L 

< filtraMbTjc^* L< tiRStifc 6-30, J: ^9 04 L < fi£t*& 6-20, $ 
h £04 L < ii%km$k6 - 1 2®^) XfiT '9 -;^-e& 19 , §f,C&iL< tiltJ©^ 
i^KSt* (04 L < 1-20, =fc i9 0 4 L < 1-12, £ £ £0 4 L 

< 2 - 1 0 (75 & (7)) -efc & 0 

X B2 £ LT04 L< (i-O-, = N-R B2 -C&*K X *) 0 4 L < tt = N - R B2 0 , 

L < {± = N— R B2 -2) 0 
[0 0 8 1 ] 

^mmtimm, ^mmmm^-rtix^ x < , *#fitLt(i, win ^y-*fy 

it, tf v y y it, tf 7 v y it, tf '9 5 v y ^, tf y ^ -y y it, f'J7 s> y it, tf n - ;vit 
, y^yit, ^7^yit, -tvyy^yit, f ;vn7x>^ 5 y*y-;v#, f7v* 
-;vit, -fey^-y-;vit, fi^V-;^ f7y7y*-jvf, t^ty77-)Vi, tf 
9 y- ;vit& t'^fif fb ti, 0 4 L < (i y -tf y it, tf y y yf, tf 9 v y it, tf y 5 y 
y it, tf 0 ^ v y 3ftt?*> 19 , i^JKi^y -if y it, tf 0 v y it, tf 9 v y ife& «5 
, $ h K0 4 L < fi^ y -tf y it, if V v ^ , # k «F 4 L < f J tf y y'>ft^s 0 

[0 0 8 2 ] 

S><9, 04 L < &iT;V^;V^, r;^^-;^^ 7-;]/^-;^^ T1 ;_ ; ^^ 757^ 7* 

;vn^y^ t '9 -;v^-dry^ T ^> ;1/ ^ r;vn^ TV-;v^-^-y7j 

;V^-;V^, 7">JVt^yi, 7^7^/1, T ;> n v 7> ;^'-iV7 5 y T '9 - 

;vt^ry*;v^-;V7 5 7l > ^;v^-;v7 5 y ^, 7Ji/77t-f;H, 77 

, T7V^r;v^^-*, 7'J-^ftI, y,;v*^;v^ ^n^yn^ yry^, 

-C^)i9, i S904 L < fiT;Vdr;v^ T i;- ; y^ 7;V3^vl, 7'J-jvt^yl, y^ 
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mm 2003-417066 



: 40/ 



[0 0 8 3 ] 

tufS-^ (B) -emZii&^&m 5 JiSSSS&teO H> H KiSFS L < i±TIB-!^ 
(B' ) trft£^& ^©Wi Lv^ 0 
[ft 3 9] 




[0 0 8 4] 

(B' ) R B 7 1 . R B 7 2 &t/R B73 fi. -etL-P^-feS; (B) ^£>U-£R B2 

Z B71 > Z B72 RT f Z B73 ^ *tl*tl—1&& (B ) £ £ ^ £ Z B 2 £ pg^fc (9 % $ 
L B71 ^ L B72 RX f L B73 ^ ^Jl^Igl^L, (B) Hi3^^L B <7)#0 

•C*So L B7 1 . L B72 ^L 673 ttttii^ttTV^i±<, LT«1til2- 

Yli, MHH^, 1, 3, 5 -^>-tf> h V 2 , 4, 6-m;tv>m;^ 

;v*^ft-To 1, 3, 5 -son y y 'J 4 ;i^ti2 , 4, 6 --ffifcHgyfefc^ - LTv^t & 

[0 0 8 5] 

— «ss (b) xf± (b' ) xmzfo&^Am 5 mm%m*om*m*&TK7Fi-i)^ - 

;?x ^ #!l^ft^% ^ Pl^ $ ti& i> <D X ii * o 



thliE# 2004-3102793 




[0 0 8 6 ] 
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^-v: 42/ 



Ut4 1) 




[0 0 8 7] 
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^-v: 43/ 



x.i£, Li 2 0, LiO, Na 2 S, N a 2 S e RE^N a Oimif h tt, L^T)VJj V 
±itI*;V3^'t^ KtLtii, flilf, CaO, BaO, SrO, B e 0. BaSI 
[FCaSeW^Wo tfz, Sff Lv^y;W# 'J #JI<tvm=! ^yjfctJ fc LTte, #l)xJf 
, L i F, N a F, KF, L i C 1, KC 1 a C 1 mmWhMo ftt L 

V^T^A 'J±|il©^n^>fflt ttii, 08x.nr, C a F 2 , B a F 2 , S r F 2 , 
M g F 2 P'BeFa 7 5"fMfe-*\ 7 y jt'^J^^-O^U WiWtoifi&tf h „ 

%f z> LTf±, B a, Ca, Sr, Yb, A 1 , G a. In, Li, N a, C 

d, Mg, Si, Ta, S bXtFZ < t %—D(Djtm^^mVcM), S<fc%3U± 

[0 0 8 8] 

*L*IE5L»afe*f«-fc LTii, 3MiW-^2. 52-3. 7 e VC^SfcjJJ L< 
, 2. 8~3. 7 e V^**fc§feKSFt Lv^o tWJ:"5 *IEIBOjE?Ult3§6#3H-Srfl|v»* 

[ 0 0 8 9] 

tufSIE?Lfiii3i#fi-i LTt±, TIB-HK^: (C) W (D) tt^WlWff IU> 0 
Mb 4 2] 




(a**, Ar 7 tt, ft*»i t 6~4 0O3!ff»*"C*0, Ar 8 IffAr 9 tf\ 
7K*)I^X««t^ s 6 -40 <5D^#»-e* 19, mfi 1 ~ 6 «llt^S„ ) 
[0 0 9 0] 
[ft 4 3] 

Ar io 4-^-44-^ ,2 )-^ ,4 4^^~^ Arl6 

V Ar 1 ' 7 ? V '<1 Ar 1 ^ /r X Ar 15 7 ■ 

(D) 

(5£4>, Ar 10 X^Ar 16 lt IW6~4 0OffMt^^ Ar u -Ar 15 B, 

tl^tiOXte 1 T*S 0 ) 
[0 0 9 1 ] 

tf}|E# 2004-3102793 
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^-v! 44/ 



tfrfB—#5£ (C) (D) fcfcv*^ M»6-4 0(OMi^)H> i Lv^ 

.X V tfV-~ /K tf7i — ;v, 9 — 7x-JK tfn-y;K 7 

7x^;K ^>7ft7i-^, tWT7V^ y7x^jl/7>F7-;K >f > K V 
;K #;w<yv ;k fj^, ^>7 a f/"JJK 7 ;v :t 9 >- t- — /K 7-fet7F7;i't5 
>r--^*«3jtif £ fz, Ut Lv>$USC ; ?-gc5~4 007'J - LTli, 7 

If7x-V>, ?--7^-V>, H°n-Ul/y. 77-V>> ft7x^l/>, ^ > y*^ 

^-y^^vy, t^t^77'Jl/>, y7x-;v7Vh7-P>, ^>F'Jl/>, #;w* 

7'Jl/>, f'Jyl/y, S V V^-, ^x— V 7-bt7 f7JVt7> 

WkZiix^xi) X < % £PS Lv*****: Lt, J£Stin ~ 6 ©T^^^i (-^f-^*, 

i-yn^S, n--/ntf;v^ s-:/f-/Hk t ^>^;v&, 
^^r->;i/^ v^n^^f-;^ v^n^^i/;v^#) , ^fil -6 07;V3^y* ( 
xf^y^ ^h^v^, i --fu^^-^m, n-7n^vl, s-7^y|, t - 

* ">3fe4f ) , M^-ifc 5-40O7U- 5-40O7V- tt 

/:7^S, ^JE : ?-tfc5~4 OCT'J-^ittti^f fl'*, 1 ~ 6 <DT)V* 

[0 0 9 2 ] 

i>(DX& !K 4. 5 e VJ2l±©ffc*HBt*^r**£ fc3fi**&*fl«|T?**o *$&?8fc/B 
v>&ftaRM6#tt^#lflfcLTM:, gfrffc'f >y>)A^ (I TO) , BStffcl& (NES 
A) , #1, 6^ ^#**3tffl-eiS 0 SfcHPSfcLTtt, m^&AWXteS&ftJiKW 

„ JWfc|»£l4>r 7^?-7A, v^y7A, v7^y7A-^v7A^ 

„ •7^^y7A-7Jl'5-7i^ 7;v? - 7 A-'Jf >7A^ 7;V5- ^A-t;* 
>y9A-'Jf 7A <fr&, 7^^->7A -il^^^ffl ti4„ 
[0 0 9 3 ] 

* tr y 3 - x -r y rmm \z£& wtittte zm^&zttf^^&o ^m<D^m e l jr^ k 
fflv>a, tfrifi— jftS: (1) ~ (3) ©v^tL^fE^tLS-fk^wsr^-t-s^rapiMlii 

s 53^mH*fft (MBES) **VM4#«Ei"i!l*b*:»»0 < 7* -f ? tf 

$f^«tiE L*^o#^r«JioitJicttiRFK«oia$tL3fl:v>3&«, — m~mm&w-tw& 

[«M] 
[0 0 9 4 ] 

(ft^ (C5) 
ffc£-*6& (C5) (0^«^ttTt:fto 
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^-v: 45/ 



Ut4 4] 




[0 0 9 5] 

(1) +W# (IM1) <o&m 

1 'J y f;V©EoP77^3C3, 3' - yYn^!i"7x-JV 5 0 g (16 0mmol 
) „ ii ;ws-y*- ;H 8 . 4g (HOmmo I) , VcM 3. 0 g ( 1 6 mm o 1 ) , 
«9 ^S£77 V ^A4 6. 6g (2 2 Ommo 1 ) , h 1 , 2 - y^n^t>y75 
>1 8. 2 g (16 Ommo 1 ) , 1 , A-V****-* 5 0 0 5 0 V v M^AfU T 
^/fl^Tl 0 5°C-ei 2B#F B 1»L/Co ^co^ RfcJft^fin^^L, tJc 1 6 

2 gC9#H# (IM1) (2 8mmo 1, JRifc 2 5%) 0 W&*L7fcffrfrWfcov»T 

fd-ms (7^;vKfr;-^>3>v7^^^b;v) fcSlsfeLfc i J^To i 

FD-MS : calcd for C 2 4Hi 6 BrN=398, found, m/z=399 (100) , 397 (90) 

(2) (IM2) <7)^J& 

2 0 0 5 U 0 y h ;K£> = oP7 9* a J'tf'H'^ ( I M 1 ) 5. Og (12. 6 mm o 1 
) *MtK h 3 0 5 V V v Y ;v t UtK^-t-)^ 3 0 5 U 'J 7 b L 
, Tfr^y%tt%T- 4 0 °Ct:V jVYjVT'f JV'J f--7 A ^\ ^ -if >i#iR ( 1 . 6 M) 105 
'J'JyfiV (16mmol) fciPx.. - 4 0 0 0 C"C 1 BtlBJ«#L;fco ^kKKJBiW 
£ - 7 0 °C * Tr<$-*P L> b'J'fV7 , nt>8. 7<V'J';f^ (38 mm o 1 ) * 

125'j'Jyh /WC#JRL;fc»iS*: 2 0Wt«TU - 7 0 ICT 1 R#W*# 
f OtiSJ fMLt 6 HH»#Lfeo M^SfSM^5%^m3 5 5 U V y h 

tL, tf»Wfl:lM2 3. 5g (9. 6 mm o 1 , W7 6%) *#/io %hf^fz\^m 

tov>TFD-MS OiHOj&lt* * MT ^^1~o 

FD-MS I calcd for C2 4Hi 8 BN0 2 =363, found, m/z=363 (M + , 100) 

(3) (C 5) <7)^ 

2 0 0 5 'J 'J 7 fJKO=oP75^3 teTfr^fy^WMT, * *? vyn^z-^y^y 1 . 

0 g (4. 2mmo 1) > (IM2) 3. 2g (8. 8mmol) > rf7^F 
U V JVyfrX y 4 y^yVy2^ OM (P d (PPh3)4) 208mg ( 0 . 18 mm o 

1 ) , *J* ^yx^ >10 0?VJ7h;V> h U ^ A 1 0Si%7jc«2 7 g ( 

2 5mmo 1) 7 8 "Ct? 1 2 BSMWftiSLfco RJSteTflU MtTSfr^U tfffi 
L^M H H H ^^SUL, &"Bl<D^ ,*^/-;K ^^y-cmWrl^tz (JR*3. 4 g) 0 *Sfl 
b*:H#* MV^&cig^U y^^*7AtMSU 2. 2g©M (C 5 

2004-3102793 
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<*-V : 46/ 



) *%tz (3. Ommo 1, H$7 4%) 0 9 0 MH z NMRl^SMt E fi&*T? 

^IWJ^L/co FD-MS©iStei**MTC^to 
FD-MS : calcd for C 5 4H3 6N 2 =712, found, m/z=712 (M + , 100) 

[0 0 9 6] 
-6-^0 2 (ft-frW (C8) CD^-J&) 

ffc^* (C8) O^Jgtt*JSLTK^o 
Kb 4 5] 




[0 0 9 7] 

(1) t«ra# (iM3) 

2 0 0 5 'J 'J 7 >;V(7)EoP77^3(;7;V3>fi^T, 3, 5 - v7'n^t*7x- 
;V6. 2 g ( 2 0 mm o 1 ) fl/s^S 1 } fr- 9 - 4 fr) 7x^^**n>|5. 

8 g (2 0 mm o 1 ) . T V 7 ^7 1 V 7 x ~;V** y 4 9 v <7 A 0 ffi (P d (P P 
h3)4) 4 6 Omg (0. 4mmo 1 ) , 9 J * Y**y3-? >1005'J'J7 h ;K 
h 1 J^A10lt%*»R6 4g (6 Ommo 1) 7 8 *Ct? 1 0 l$M»#L;fco 

RJS**TSL SffiS-CJfrSJt. tfrtBLfcHflcfc^BllLfco fcifcfc Mv^> 1 0 0 5 V U y 

*7At»lU 5. 2gOtWfl: (IM3) Srftfc (1 lmmo 1, JR*5 5%) „ # 

5>tL7t<t:^*Hov>T FD-MS CO ill J&te**J0lTfc:jjH- o 

FD-MS : calcd for C 3 oH 2 oBrN=474, found, m/z=475 (100), 473 (90) 

(2) (IM4) 

2 0 0 5 'J 'J -7 1 ;^CDHo P7773(:^ flfl#: (IM3) 3. Og (6. 3mmol) 
ZM7kV )V^y 3 0 5 V v y h;vhJSK7)c^-T-^3 0 5 vu -7 1 ;vcorI^W^?#tf U 

7;i/3'>f|^T-4 0°Cl:Vil'V;i/7f;L' , Jf 7AA^rt7ift (l. 6 M) 4. 35 
'J'J^;V (6. 8 mm o 1 ) ££0;L> - 4 0 TC*e> 0 ICC 1 B#P^»L^ 0 ^K^S 
fS«r - 7 0 °C i -e<t*P L> ^7lf 1 M77'nt>4. 2 5 V V ? h Jl> ( 1 8 mm o 1 ) 

^x-r;v6 ^ v v ? h;v^«L/^i#s^ 2 ofrfrtfxmrv, - 7 ovxi^mmw 
Ltzo *-<z>&£ifi4"e#MaLT 6 b# nai^Lfeo h^rjswk 5 1 5 $ v v ? > 

xmmv, m^msa- v v t> a l^o «fi 5 1 sea* if 

mLtzffi H H H * MM L , h ;v ^ > - y ;vv ;v ^ * ^ > m^?«> 7 ;v t ;w 3^ > "CJH^ 
*#-U ffrif (IM4) 1. 9g (4. 3mmol, W6 9%) &#Jfco tf^tL^-ffc^ 

ffiSE# 2004-3102793 
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FD-MS : calcd for C 3 oH2 2BN0 2 =439, found, m/z=439 (M + , 100) 
(3) (C 8) <D&)& 

2 0 0 5 V U y h JK?)Hon7 7^3 KT;^ >2£H&T\ ^ * > 0 . 

47g (2. Ommol) , *Wflc (IM4) 1. 8g (4. lmmol) , 7^7^ 
h >j 7.x 7 -f ^7-/^ OfB (Pd (PPh3)4)104mg (0. 09mmo 

i ) > y^^yx^>5 05'j'j^ ;k ^m^- >Uf Al 0 mS%7M#$t 1 4 g ( 1 

2mmo 1) 7 8 0 C"ei 2 IfclWftfliLfco KlB%$rT&, Ifilt^L, *fffl L 

fc*tH*;*>8llU &-&<D&, **J-fr^ ^*-y->-?ffiW-Ltz (JRSl. 8g) o *g(IL 
fcH#* MV^Ki§^U 5"J*^*9AT?5-i»«U 1. 4g« (C8) 

(1. 6mmol, K$8 1%) 0 9 0 MH z NMRX^SiM g SUit* 
& £ fc fcHfeLfco FD-MS ©«USHr**JsJLTt^o 
FD-MS : calcd for C 6 6H4 4N 2 =864, found, m/z=864 (M + , 100) 

[0 0 9 8] 
&J&,m3 MfrfrW (C 1 4) <D&m 
Vc&m (C 1 4) o^«^£lTt:*to 
Ht4 6] 




[0 0 9 9] 

(1) (IM5) 

3 0 0 5 'J 'J 7 F □ 7 7 X 3 (; 7 ;v l^T, 1 -7*n-t- 3 - 3- 

>-b?>5. 0g (18mmo 1) . ^y- (# Jf/W) }V- 9 - ;V) 7i-/l/sKnvK 
5. 2 g (1 8 mm o 1) , 9^ h 'J 7i-W77^ >^7v7A 0 flfi (P d ( 
PPh 3 )4)414mg (0. 36 mm o 1 ) , V* Y > 1 0 0 5 V V y h ;K m. 

Mi- h 'J 7 A 1 0 Mm%7kmWL 58g (54mmol) * Xti, 8 0 "Ct? 1 2 B$P^» L 
fco RJS#T&, SfflS-C^L, f;vxyi0 05'J'j7 h^fciDx., h 

I^ffilll, SIW'feOH'ftiWfeo i*L*~>y *W5AtiIU 5. 1 g<9* 
W# (IM5) (13mmo 1, «$7 2%) o f f>fL^Mi:ov»TFD-M 

s <DM%.m3k*vxr\zm-* 0 

FD-MS : calcd for C 2 4Hi 6 BrN=398, found, m/z=399 (100), 397 (93) 

(2) tfK# (IM6) <D&]& 

2 0 0 h^=on777>3(:tfiF^ (IM5) 5. Og (12. 6 mm o 1 

) £l&7j< h lux- y 3 o 5 y y y h ;v hjjftTjt-^- 3 o 5 y y ? F ;v<o?.g^M^v#fl? L 
, 7;v^fI^T-4 0t:t7;w^7'f;i/ 1 Jf7AA^t>It (1. 6M) 105 
y y ^ h ;v ( 1 6 mm o 1 ) £ftPx., - 4 0 °Cfrb 0 1 B#^ii#tfCo #CfcRJ&*$fc 
* - 7 0 °C $ "tri^P *7tf'J^V7°nii';V8. 7 5 V V v \ ;V ( 3 8 mm o 1 ) £ 

ffliE# 2004-3102793 
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1 2 5 V U y V A>K%[ffi.LtzmU* 2 O^lttlTL, - 7 0 °CT? 1 B*W«# 
Ltzo -e©tl?£l«lT em-mnWLtzo MKBOSvMK 5 %^M3 0 5 V V y h 

Tifcifr U h V * A TEfcLfco 5 fr<D 1 If 

(IM6) 3. 8g (lOmmo 1, H$7 9%) %hftfz\t^ 

FD-MS : calcd for C 2 4Hi 8 BN0 2 =363, found, m/z=363 (M + , 100) 
(3) -ft^ (C 1 4) 

2 0 0 < V 'J 7 F ;K7)Hon 7 7 ^ 3 C 7 KT, 3, 5-v7 s n€tf7x^ 

;H. 7 g ( 5 . 4mmo 1) ^ ^ Mfc (IM6) 3. 6g (10 mm o 1 ) , r>7^ 
^h'j7x^W7^WN , 7y7A0i (Pd (P P hsji) 2 3 Omg (0. 2 mm o 
1 ) , y^f^yx^^6 0^J'j7f ;W Kit f 'J 7 A 1 0 5 4 g ( 5 

Ommo 1) 8 0°CT'l 4l$|HJ*#L;fco RJfi*7t> M^i^U *fffi L 

^l§ H B H^^^ULfc 0 #^tL^^ H B H ^7X> ^^v-cm^^u 3. 9go 

7 u<Dit&m (C 1 4) (3 . 4 mm o 1 , «6 3 %) 0 9 0 MH z N MR RTF 

SfM Ktg Mr-C *SiJ:*HJ|Lfto FD-MS© Mts^ 4: J^T K^ir 0 
FD-MS : calcd for C 6 oH4oN 2 =788, found, m/z=788 (M + , 100) 
[0 10 0] 

ii\&m (C2 2) <D&Wu) 

it&m (C22) <o&j&mm*&TK^'r 0 

Ht4 7] 




[0101] 

2 0 0 5 'J V y f;v©HoP77X3C7JVn*yfl^T> 2, 2' ->7ntf7i 
— ;H. 5 g (4. 8mmo 1 ) „ ff»Rr# (IM6) 3. lg (8. 5mmo 1 ) , 7~ h 
7^7,^; 7i-;v**-7>r >^'7y7A 011 (Pd (PPhs)4)200mg (0. 17 
mm o 1 ) . y7Kyxr/6 0? 'J V y h ;K Rff h'JfAlO 5 8 

g (5 5mmo 1) 7 8°C-C3 6fl#W*t$Lfco &f&**T&> g?B£-e?piPU 

m&LtzmM i *?>%\\Li-Zo #^tL7c^ H H H *7K, ^-fl-v-ClgteifeifrU 2. 

,1.8 g(D^% (C 2 2) (2. 3mmo 1 , «4 8%) 0 9 0MH zNM 

R X ^Sl^lf i:tgW^SitS:H5lL^o FD-MSO W&B&k * VXT K tf^ o 
FD-MS I calcd for C 6 oH 4 oN2=788, found, m/z=788 (M + , 100) 
[0 10 2] 

(M&m (C6 6) <D&m 

ft^ (C6 6) ^M^ar^to 
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m4 si 




[0103] 

(1) (IM7) <D&m 

2 V -7 l;i/COHoP7 7^^^T;v=?->#lll^T, 1, 3, 5-h , jyn^>«l? , /7 
Og (0. 22mol) > * /W* V- ;V 7 3 . 6 g ( 0 . 44mol) , QcM 4 . 2 
g (2 2 mmo l ) . «9 VJA187g (0. 88mol) , b - 1 , 2 - 
«>^n^tvyT5 >25g (0. 22mol) , 1, 4 -i^^^ 7 0 0 5 V 'J y 

V )v*\fi^ i o 4 °c-e i 6 nW9tW\^ti 0 ^(O^MMt^n U 7X6 o o 5 y y -7 1 

<b ^J£«L£ 0 * h 3 0 0 ? 'J 'J '7 h ;WC$##>U *^*7ACT 

«|RU 2 2 gOtfFW (IM7) (4 5mmo 1 , »2 0%) 0 W&tLfcflS'fr 

fti;ov>tFD-MS ©«l5&Br* * y>XT Ktf1t 0 

FD-MS : calcd for C3oHi 9 BrN 2 =487, found, m/z=488 (100), 486 (95) 

(2) it&m (IM8) (D&JR 

3 0 0 5'J'Jy >^=oP77^3C, 7^^#1^T, M (IM7) 9. 0 
g ( 1 8 mm ol) , UtK h 1 0 0 5 V V y Y ;K fl^Kv^^^-"^ ^ 1005 

1. 6 M^**r>^W0 14. 8?'J'J7f^ (23mmo 1) & 1 0 5iWt"Ci8T L£ 
o §P>t:2P|^tfff, *7|HJ^V7'nt>10. 4g (5 6 mmo 1) £^--r;V 
2 5 5 V 'J 7 f)K:ttl/:il^2 O^lttiTL, gift"? 8 BfMRMfttSUfco 

o°c&~}£*pu ISS4 5 y y y h;v^7jci o o 5 y y y h^t?*^Lfc#»Bft*«inL 

miiE# 2004-3102793 
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Mffiiltf Ls #<b fLfettttH#«r THF (rF7kKo77/) 3 0 

ft 5 . 9g^W# (IM8) Sr#/S ( 1 3 mm o 1, JR* 7 1 %) o # ^> tLfc-ft^fc 

FD-MS : calcd for C 3 oH2iBN 2 02=452, found, m/z=452 (100) 

(3) *ffl# (IM9) <D&)& 

3 0 0 5 'J 'J 7 FJVW=oP7 7^3|;7;v^yfi^T> 1 -^n-t - 3 - 3- K-^ 
>-tf y 5 . 0 g (18 mm o 1 ) „ ( I M 8) 8. lg (18 mm o 1 ) , T h 9 

^f'j7x-W^7^ Wt7V!?A Offi (P d (PPhs)4)4 14mg (0. 36m 
m o 1 ) , V* \>**/x-9 710 0 5'J'J-;MK KWti- b'J^AlO 5 8 

g (5 4mmo 1) £A*U 8 0ttl 0B|ri»L/:o RtSifcTSU £ffl*T?#*PU 
b;vx> l o 0 ? 'J 'J 7 h^Zinz., fi-ftn- h ^fflv^T7X> l&fnA^7jctrII^«^^ 

fc„ iti*->'J*y>*7AtiIL, 9. 2g©tW# (IM9) (16mmo 

1, «$8 8%) o &hiXtz4k&Wl,z<>\,*XFD-MS<DM%M%:*&Tfr7pir 0 
FD-MS : calcd for C 3 7H 2 7BrN 2 =579, found, m/z=580 (100), 578 (90) 

(4) * ffl# ( I M 1 0) 

3 0 0 5 >J U 7 f^Hop77^3i:, T^^SWHTn flS^* (IM9) 6. 0 
g (1 Ommo 1 ) , WKhfr^y 7 0 5 'J 'J 7 h ;v fclftTfcv^f-;^- x 7 0 5 U D 
yh^Uii, «L%3 S £>- 1 CCfcJfrSJLfco ^-i^7^;V7*f;wjf-7A (l. 
6MA^t>it) 7. 5?'J'J7MV (12mmo 1) £ 1 0 ^ittiT Lfc 0 

2 ^Fltm * *Bfe h V >f V "7°n tf ;V 5 . 6 g (30 mm o 1 ) ^x.~^)V 205V 
V v h ;H:tKLf;it^ l 0 frsWtTffiT U ^rU"e 6 B#F5« L?z a 0 °C ic^ 

*PU ife&BJU 5 V y v Mv£7jtl 0 0 5 y y y Y ^xmRLfzmMMtZffiML-, Rttfc 

Lfco 

Mn- h ttjffifttr »fc#*tL;fc8L 7 o 5 y y ? h ;vo7K, iSfnA^TK 

. MffiilUiU #«btL/i*S1±H#SrTHF 2 0 5 V 'J ? MWr}§«££-€\ 7 0 5 

HFM?^ ^*^>£3jn;iTlTOO^£i3£&v^ ft 4. 1 gO^IW-ft (I Ml 
0) %%tz (7. 5mmo 1, tt$7 5%) 0 # «b tlfcMKov^t F D -M S ©iWJg 

FD-MS I calcd for C3 7H 2 9BN2 02=544, found, m/z=544 (100) 

(5) Ifc-S-tJ (C 6 6) <7)^j£ 

2 0 0 ? V'J 7 f;K7)=oP7 7^3(;7;^>WT, 1, 3 -y^n^>* > 
6 4 0 m g ( 2 . 7 mm o 1) , + ISH£ ( I M 6 ) 3. Og (5. 5 mm o 1 ) „ rl^7 
^h'J 7x-W^7-f M77 7A Oi (Pd (PPh 3 )4)127mg (0. 11m 
m o 1 ) , y^f^i/x^>5 0§'JV7fJK h V 7 A 1 0 M:%7jc« 1 7 g 

(1 6mmo 1) £AtU 8 Ottl 4B$WSI#Lrt:o RtSifcTfc, ^U£^*PU tfr 
ffiL7t|§ H B H ^^»SlJL^o #^tL7tM H H H*7K> * *y-JK ^*-9-VC0K«fei£U 2. 5 

2. 0 gOft^l (C6 6) 4r#7t (1. 9mmo 1, W7 1%) 0 9 OMHzNMR 
WMAfr%fl<zx gm^xZ) & z\ t fcRHSLfco FD-MS ©Sl3&tt**JslTt"7Pi"o 
FD-MS I calcd for C 7 8H 5 oN4=1042, found, m/z=1042 (M + , 100), 1043 (80) 

[0 10 4] 
^J£0B6 (C2 6) <^J&) 

<k^ij (C2 6) <D&]&m9£*p£TKm-ro 

miE# 2004-3102793 



#S 2 0 0 3 



-417066 



^-v : 51/ 



[-ft 4 9] 




[0105] 

(1) *|«Hfc (IM1 1) <D&®, 

5 0 0 5 U 'J ;K^£op 7 7^3 t;7^3>f i^T> 1, 3, 
>- -If > 3 0 g (94mmol) . * /W*:/— ;H 8 . 8g (60mmol) > id -fbilBJ 0 
. 6 g (3 mm o 1 ) , <9 A/^# ^^25. 5g (120 mm ol) > 
2 - y^DAJrf>v75 > 3 . 4 g (3 0 mm ol) > 1 , 4 -v*^^ 2 0 0 5 V 
'J ? 1 0 5°C-e»L^^^ 1 6 0#f H 1Mili;t Lfco *<D&MM.t *C?$-*P L 

, 7]C1 5 0 5 'J V y h^nx-T^b^f-Vy^ttm^ ^a)S*7jCt?»L, ov^ft^Jc 
flfcBfe v ? * ^ t> A ^ SO L , X7'J- TO K ft « t -efl* JE**f Ltzo %hfifzm 

tUflL, 1 7 gOtfK# ( I M 1 1 ) £#7c (4 2 mm o 1 , W&7 1 %) » WfctLfc 

FD-MS : calcd for Ci sHi iBr 2 N=401, found, m/z=401 (M + , 100) 

(2) Ifc-^ (C 2 6) O<frJ05 

10 05V , j7h;V©Hon77^3C7;i'rf>'WT> (IMl 1) 1. 2 

g (3 . 0 mmo 1 ) . + IRMfc (I M6) 2 . 2 g (6 mm o 1) . f h?^h'J7x 
*7 J ^A'yy^A 0-fffi (Pd (P P hs)*) 1 7 3 mg (0. 15 mm o 1 ) > V 
>>^->x^>405V'J7h^ RSt b'j7Al 0if%7XIt2 0 g ( 1 8 mm o 
1) £Atu 8 Ofei 3PlFll#U:o U&WT$t> gifiS-Ci^U *f ffi LfcfSi& «r 
£g!]Lfco #^tLfc|§ H H H ^7X> **^-/K ^ d r-9->trJilI^^?i-L. 1. 9g<7>$£ H a H £# 

(C2 6) (1. 6mmol, W53%) 0 9 0 MH z NMRMMIf 

FD-MS : calcd for C66H4 3 N 3 =877, found, m/z=877 (M + , 100) 
[0106] 

Mi7 (At&m (C33) <D&m 

it&b (C3 3) ©^igKSrJSILTfc^o 



ffiiE# 2004-3102793 



#JH 2003-417066 



^-v: 52/ 



[ft 5 0 ] 




[0 10 7] 

10 0^J'J7fJKO=oD77^3C7;V^>WT> (IM1 1) 1. 2 

g (3 . 0 mm o 1 ) > <t>W# ( I M 4 ) 2 . 6 g ( 6 mm o 1) ^ rf7^^f'J7x 
-;i/^X-7^ >/n°9v^A 011 (P d (P P 113)4) 1 7 2 m g (0. 1 5mmo 1 ) , -J 
j h ^ v jr. ^ > 4 0 5 V 0 y 1 /K HBfc"?- h'J^Al 0 MM%7&&$. 20g (18mmo 
1) 8 0°C^1 6WmnWLtz 0 KJBIfcTIk, Ifii«L, ^ffib^MSr 

L/io # <b i^tzm^n ^ * y - ;K >t?JK^» L, 2 . 7 g 

7t 0 HiM^*x7|;MI$L, SKMLTWS.fMb^. 2. IgOft 
(C3 3) (2. Ommol, W6 8%) o 9 0 MH z NM Rl^fM 

FD-MS : calcd for CtsHs iN 3 =1029, found, m/z=1029 (M + , 100) 
[0 10 8] 

%r$ms ut&m (C57) <7)&m 

(C5 7) <D&fflmt*\>XT 

[Ibi] 




[0 10 9] 

10 05'J'j7f;V©=^P77^3P7^3'>'fi^T, *f4ft (IM6) 2. Og 
(5. 4mmol)>2, 6-v7x-)V-4- (3, 5-y'7n^7xxji/) - t"'J5 
=Jy\. 2g(2. 6mmo 1) , rf7nPJ7x-JV*77O^Ty^A0i ( 
P d (PP hsh) 1 5 Omg (0. 1 3 mm o 1) , V* h^->^^>4 0 5 V V ? h ^ 
^ jfeB*-*- h'J7A10 Sfi:%7RW 1 7 g (16 mm o 1 ) £ A*U 8 0 1 6 B#F B m 

^^>-eji|l^#fc}f-U 2. 0 g<75^ H B H^#^o £ ^K-ffc^** Mv^-v^fln 
MfifU IiSCMLTSfe B B H f^ts 1. 5 g«M (C5 7) £#7t (1. 6m 
mol, «$6 1%) o 9 OMHzNMRXa r K*5-*fK-CBfi9»"C**tfcSrra3feU^: 
o FD-MS©W5&Bf**J0LTt^i"o 

FD-MS : calcd for C 7 oH 4 6N4=942, found, m/z=942 (M + , 100) 

mSE# 2004-3102793 



#11 2003-417066 



n-i? : 53/ 



[0 110] 

#Jjfc0l9 (C5) ' <^J&) 

(C5) ' (D^W^J^T^Trc-To 
Mb 5 2] 



Br <HO) z B, 



Br /*" 



N 



6 



6 6 



(IM12) 




(IM14) 



(IM13) 




B(OH) 2 



(IM15) ( 1M16 > 




(C5)' 



[0111] 

( 1 ) fflSM* ( I M 1 2) cd^-^S 

V-;V2 5 g (7 8mmo 1) , K*h^> 2 5 0 h JVtttyxf ;vx- r 

U f- * A ( 1 . 6 M^*-9-> 5 0 5 V V v h- ;V (80 mm o 1 ) £ 2 0 

TLt, S <b 2 B#W«*MgL ^^if^V^oE>4 4g (2 3 4 mmol) 
f^505'jy?l> ;l/^«L7t?#fS^ 2 0 ^IttiTL/ct, IS! T?MU 6 B# 

h i:tiI^rii:^»L/;t, «1S£ 2 0 0 5 V U -7 h^O*. Ife^Aia 
a*JE*»U #?)iifc«ittB#4:THFi:-J|}|«l$^ ^^^tv«:iin^-C*f 

g©tH^ (IM1 2) (5 6mmo 1 , Jfc* 7 1%) o %hfltzi^^}^^X 

FD-MS<Ofll£tt**&TK:^"*o 

FD-MS : calcd for CisH 1 4BN0 2 =414, found, m/z=414 (100) 

(2) (IM13) <D&J& t , _ o 
1 V y f;Vfl5H0D7 7^3(;7;V^>fi^T, 1 -mt- 3-3- F 8 

. 5 g (3 Ommo 1) . (I Ml 2) 1 2 g (2 9mmo 1) , ^7^HJ7x- 
^r/^/A OfiE (P d (P P 113)4) 1. 7 g (1 . 4 5mmo 1 ) . h 
^>x^>3 0 0 5'J'Jyh >K #tB&^ h V ^ A 1 0 M%7jcvM 9 6 g ( 9 0 mm o 1 

K»U #K«Jf £MU ^7Kffl6Kv^^->^At?|£^ fcaftft, 

IM1 3) fcftfc (2 4mmo 1 , W8 4%) o #e>«^»WTFD-MSO 

FD-MS : calcd for C 2 4Hi 6 BrN=398, found, m/z=399 (100), 397 (90) 

(3) ( I M 1 4) <Z)^J& 

5 0 0 b^=oP75X3i:«rffl# (IM13) 9. Og (22. 7mmo 

m«E# 2004-3102793 
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^-v: 54/ 



1 ) fcfl&tfe h 6 0 ^ V U y h ;V tJ^TK-^-x^ 6 0 5 ] J 'J »; b ^^)l^St:i» 

U 7;ua">fB^T-2 0tTV;i'V;l/7 > f;VUf-^^^^t>'?#i (1. 6 M) 18 
$'JiJy ^ (29 mm o 1 ) £2jPx.> - 2 0 *C*»e> 0 °Ct 2 B#W W Lfco #CfcRJ&* 
»i-40t;i -e'^iP U *^if'J^V7"nt°;H 5. 7 5 'J 'J fiV ( 6 8 mm o 1 
) ^x-r;V2 0 5 'J U ? >;K:ftL^M2 0 4Wt"C*TU -4 ot;-eifl#W 
I^Lfco -to i t?#ta L T 8 B# L/io Ml" C 4 % ^iDitg 

7jc^m^- b y ? a t?te*L3to 5 #o i ssi^M*t> mm Lfc*sn £ 

7lM14) 6. 4g (17. 6mmol, W7 8%) £#£ 0 # ^fr^b^Kov* 

FD-MS : calcd for C 2 4Hi 8 BN0 2 =363, found, m/z=363 (M + , 100) 

(4) *|HH* ( I M 1 5) (D&m 

1 V *j h;KO=op7 7^3t:7;i/a , >fffl^T, l -7*n^- 3 - a- V^yify 5 

. 1 g (1 8mmo 1 ) , *R5# (IM1 4) 6. 2g (Hmmol) , T^^rXf 
ij 7x- ;V^^7^f >^9V9 A O-fiffi (Pd (PPh 3 )4)9 8 0mg (0. 8 5 mm o 1 

) , y^hJryi^>15 0^'J'J-;f;K b'J7A10 5 4 g ( 5 

lmmol) ZXtl, 8 0°C-e 1 4H#F^»L7^o RJS**T«U g&f-ClfrfePU h^-x 

> 1 5 0 5 U V y h;v£Dnx-, Mtn- h ^Mv>TZl«^^ilL^^ I^P 

*£i*JE*#SU afW'feOttttH'ftSrW/io y'J 7J^;U# 9 AtllL, 4. lg 

<7} + F*1# (I Ml 5) (8. 6mmo 1, Jfcap 5 1%) o # & tl^h^t^ov^T 

FD-MS«0 £ JfilT Kzf1"o 

FD-MS : calcd for C3oH 2 oBrN=474, found, m/z=474 (100) 

(5) tflHHfc (I Ml 6) W'&Jft 

2 0 0 5 V 'J 7 hJK^=OD77^3(:tW# (I Ml 5) 4. Og (8. 4 mm o 1 
) *R*bJl'iV4 5 5 V V -7 b;vt!^7X^-x;V4 5 5 U U y h ^oa^iffflfcfcjftJSIL 
/r;V3'>#BI^T- 2 0 W7 ^v;i/yf;vj A^^r-9->?#^ ( 1 . 6M) 5. 6 
5Vy*h/M9. Ommol) £iJ[]x.> - 2 OW^Ott'l W»Lfc 0 OTJfi' 
»tft4- - 2 0 °C £ "CJ^ipU *7t> , J^77'nH°;V5. 5 ^ V U y h ;V ( 2 4 mm o 1 
) ^x-fJH 0 5 'J 'J 7 HVCff L^II^2 O^lttiTt, - 2 Ott 1 

tefcU ifit4 0WL/;, ElDilt^-K^ILfcf, til fcttfflJC&fc-e 

t^u mj&mwt-t- h y <y^-etmL?z 0 5 s-© 1 skj T?iES*^ *fffl 

L> *|BH* ( I M 1 6 ) 2 . 4 g ( 5 . 5 mm o 1 , « 6 5 %) S:#^o ^hfltzit^ 

WHov>TFD-MS08ll3&IS**JsJlT^i _ o 

FD-MS : calcd for C 3 oH 2 2BN02=439, found, m/z=439 (M + , 100) 

(6) <b£-t> (C 5) ' 

2 0 0 5 U U y F;v«HoP77X3C7^ a'Vf i^T, > * y^n^^?>-lf > 6 4 
Omg (2. 7mmol), ( IM 1 6) 2. 4g (5. 5mmol) , f b5^h'J 
7x-;V*77^ ^5i^7A 0-fffi (P d (PPh3)4)3 18mg (0. 28 mm o 1 ) 
„ V* ^yxr/12 0^J'J^ ;K Rmi- f'J7A10 1 7 g (16 

. 5mmo 1) 7 8ttl 6 WMBat^Lfco ISif^U *fffi 

> U v 'J 7J 7J 9 A TMIL, 1 . 9 g (Dit&m ( C 5 ) ' ( 2 . 
2mmol, 1118 1%) 0 9 0 MH z NM RRtfRJHMff CT g »WT?* & t *P35fe 
Lfeo FD-M SOrIte#t* ^^TC^to 

FD-MS I calcd for C 6 6H 4 4N 2 =864, found, m/z=864 (M + , 100) 
[0112] 

ailE# 2004-3102793 
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55/ 



2 5mmX75mmX0. 7 mmffO I T OjSWWfttt § #9 V ~fu \L ;VT 

]&ztix^&m<nm±.^mmwn,mzm.7 * ? klt®ii¥6 o n m^TiET p d 2 3 2 

£j«L£o i©TPD 2 3 2 l!t jETLftAJf ^ Ltftlt^o l^tt, TPD2 3 2 
M±^J»3 0 nmtTKTBDBMLfco iOTBDBliiBLtlitLtli 
•fix, £<bK N TBDBI±«3 0 nm±|34b^ (C5) ^'t^htft^Ltlf 
LM^MLfco |W|0#^ <9 A^^M±<D I r &«$t# K-^> 1 t LTjilB (K- 1 
3) *ffi1WLtZo mjtmtpfc&WZ, (K-l 3) »±5ti%tL/;o £tf>JK«±> ^ 
jlltUiltJo iOM±^IRJ¥ 1 0 nm<D±m (A-7) *Mtfco (A- 
7) ffi|&iIE?LS«Jg £ Ltftffitio ZbKZ<Dm±Kmm4 0 nmc7)Tfe8-ti Kn* 
^;'J>07;V^fAi#: (A 1 ql) fcJfcl&Lfco £OAl qllilWitt 
-C$tlf£1-<2>o i<7)t^n^>jb7^* V^T:&£ L i F £ 0 . 2 nmOS^ClfL, 
^-eTJ'S-SA* 1 5 0 n m<7>J?£ KMMLtZo u»A l /L i Fl±mmt LT«< 

i^Cov^t, jUKfU&SrfffcofcfcCl*, mBE5. 5V, lltSO. 23mA 
/cm 2 Ct, IBfcMl 0 2c d/m 2 <0^fe$»**#&*U (0. 30, 

0 6 3). 3&3fe8Wi4 4.3 c d/At^ofcc * tz Z (D^^ $0$#J£ 5 0 0 0 c 
d>m 2 KTjfcfciftlgS&S^ WK2 5 0 0 c d/m 2 4 T^i" & \t 8 2 1 We 

[0113] 
Mb 5 3] 




[0 114] 

^jfeflj 2-8 (*«E L m^ffM : M.^) 

^fiji^isv^T. §&3tm<v*x vm^^m (cs) ^tx-c. si^Bsm^^ 

[0 115] 
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(cbp) ^tffl it i wrojftttiE li? ^ftiu mm^mm, mm, 

Hfc 5 4 ] 




CBP 



(CMTTP) tf ffl L3t£ tMtt^^t«E Lf ^ RI^^Kffi, 
lit 5 5} 




CMTTP 



[0 116] 
[^1] 



* 1 







ft 
(V) 


-rnmrnm 

(mA/ cm 2 ) 


mm I 

(cd/m 2 ) 


(cd/A) 


&m$M 

(x, y) 


mm) 
®nmm 

5000cd/m 2 


mmmi 


(C5) 


5.5 


0. 23 


102 


44.3 


(0.30,0.63) 


821 




(C8) 


5.4 


0. 20 


105 


52.5 


(0.31,0. 62) 


1210 




(C 1 4) 


5.5 


0. 24 


103 


42.9 


(0.31,0. 62) 


1336 




(C 2 2) 


5.7 


0. 26 


100 


38.4 


(0. 30, 0. 64) 


984 


MMM5 


(C 2 6) 


5.4 


0. 22 


101 


45.9 


(0. 31, 0. 62) 


816 




(C 5 7) 


5.3 


0. 23 


102 


44.3 


(0. 31, 0. 62) 


920 




(C 6 6) 


5.4 


0. 24 


103 


42.9 


(0. 31, 0. 63) 


895 




(C5)' 


5.4 


0. 26 


101 


38.8 


(0. 32, 0. 61) 


886 




(CBP) 


5.5 


0. 32 


106 


33. 1 


(0. 32, 0. 61) 


442 




(CMTTP) 


5.5 


0. 39 


100 


25.6 


(0. 33, 0. 61) 


403 
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[0 117] 

»J9 (t«EL«f^*:ffe»*) 

25mmX75mmX0. 7mm|0 I TOSOTftt^?^*^^ V^nt;V7 
;V3-;V^ T~ £ 5 # K?T & o UVt V" > Wfr* 3 0 #|BJ?T ft o o ft* 

j£3ftTV**fl|©M±fctfriB»f!»lifc«3 £^ iatll¥6 0 nmf±s2TPD2 3 2 
^ML/co r©TPD 2 3 2ffili, JKL&AJlt tt»tt\ -«TPD2 

3 2R±CW?1 0 nm-eTlBTCTAML^c tOT C T A»ttiiE?L^» t LT 
M«o TCTAl±Cl)|3 0nm©±KM (C8) ^IfLH«^ 

«L^o |SJI$£ y) A,*m.(D I r^JR»#K-^> h t LT_h|B (K - 1 0) £r&L/c 
o $&3fe»*fcfc*ta (K-l 0) (Dmm±l . 5 iI%J:Uc -<7>M{i, §k%M£LX 
««li"4o rol±i:IH3 0 nmC0±ia (A- 7) &J»L£o -®A1 Q»ii^ 
AJittT»i-ao t<^^nrXkT^*U^JSt?**L i F£0. 2nm«S?C 
«U ^v^T;v^-?-A& 1 5 0 nmO*Sf3KfLft. -*>A 1 /L i FliRfeflli: 

^©i^cov^, smiitf^T&o^h tE6. sv, t»o. 37mA 

/cm 2 ' Ct, f«l 0 3 c d/m 2 <b frU feJRJSWti (0. 18, 

0 3 8), H^;»ii2 7.8 c d /AT?afco fc„ i/:-W^W*IK5 0 0 c d 
/m 2 H"C5E*«Ktt** 1 _#K2 5 0 c d/m 2 * -C^IMfct aHfrWIi 2 3 5 ^WC*o 
tz 0 ^flb<D%t^^2\Z^ 0 



[0 1 19] 

gffiffll 10-12 (tiELi^g : ir-feH^fe) 

$i^g k&^x^ %atm<o*x vmwt&m (c 8) ktcx.-c, ^2 ^bb«o^ 



(cbp) ifci t^aisi^^t«E l^^sl, iwi«^mffi> mm 

(CMTTP) ^lefflLfcifcJBL^tirafll^^^ELaET^ftL, pg&fcWff. 

HIW9i:i3V^, ^I©*^Mtf4©Mf (C8) Cltit, <&£noTIBlb1=r% 
(CTP) *^Lfetfc£mttra*^ft^«EL3R^*ft«tU |W|#^«ffi. ** 



[0 118] 
lit 5 6 ] 




[0 12 0] 

itmm 3 
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lit 5 7 ] 




[0121] 
[*2l 

« 2 





mum 


mm 

(V) 


(mA/cm 2 ) 


mm 

(cd/m 2 ) 


(cd/A) 


&m.)&M 

(x, y) 


ymnm 

500cd/m 2 




(C8) 


6.8 


0. 37 


103 


27.8 


(0. 18, 0. 38) 


2 3 5 


^ife^J 10 


(C 1 4) 


6.8 


0. 35 


101 


28.9 


(0. 18, 0. 38) 


2 3 8 




(C 2 6) 


6.5 


0. 32 


101 


31.5 


(0. 17, 0. 36) 


2 4 2 


mmm 12 


(C 3 3) 


6.6 


0. 32 


104 


32.5 


(0. 17, 0. 36) 


2 8 4 




(CBP) 


6.8 


0. 63 


100 


15.8 


(0. 17, 0. 38) 


10 3 




(CMTTP) 


6.8 


0.44 


103 


23.4 


(0. 18, 0. 38) 


118 
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